IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

re Patent Application of 



Dominique BERNARD et al. 

Application No.: 09/884,953 

Filed: June 21, 2001 
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REDUCING INTERCORNEOCYTE 
COHESION/PROMOTING 
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Group Art Unit: 1651 
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AMENDMENT/REPLY TRANSMITTAL LETTER 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 



Enclosed is a Supplemental Response for the above-identified patent application. 
[ ] A Petition for Extension of Time is also enclosed. 

[ ] A Terminal Disclaimer and the [ ] $55.00 (2814) [ ] $110.00 (1814) fee due under 37 
C.F.R. § 1.20(d) are also enclosed. 

[XI Also enclosed is/are Annexes 1-8, Information Disclosure Statement Transmittal Letter, 
Information Disclosure Statement, and PTO 1449 with copies of references . 

[ ] Small entity status is hereby claimed. 

) 

[ ] Xpplicant(s) requests continued examination under 37 C.F.R. § 1.114 and enclose the 
[ ] $375.00 (2801) [ ] $750.00 (1801) fee due under 37 C.F.R. § 1.17(e) 

[ ] Applicant(s) requests that any previously unentered after final amendments not be 
entered. Continued examination is requested based on the enclosed documents 
identified above. 

[ ] Applicant(s) previously submitted , on , for which continued examination is 

requested. 
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[ ] Applicant s) requests suspension of action by the Office until at least , which 

does not exceed three months from the filing of this RCE, in accordance with 
37 C.F.R. § 1.103(c). The required fee under 37 C.F.R. § 1.17(i) is enclosed. 

[ ] A Request for Entry and Consideration of Submission under 37 C.F.R. § 1.129(a) 
(1809/2809) is also enclosed. 

[X| No additional claim fee is required. 
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[ ] Charge $ to Deposit Account No. 02-4800. 

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§ 1.16, 
1.17, 1.20(d) and 1.21 that may be required by this paper, and to credit any overpayment, to 
Deposit Account No. 02-4800. This paper is submitted in duplicate. 
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Compute pI/Mw 



CAT L HUMAN (P07711) 

DE CATHEPSIN t PRECURSOR (EC 3.4.22.15) (MAJOR EXCRETED PROTEIN) (MEP) 
OS Homo sapiens (Human) . 

The computation has been carried out on the complete sequence. 



Molecular weight* 37564.13 
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Compute pI/Mw 



CATL HUMAN (P07711) 

DE CATHEPSXN X. PRECURSOR (EC 3.4.22.15) (MAJOR EXCRETED PROTEIN) (MEP) . 
OS Homo sapiens (Human) . 

The computation has been carried out on a user selected segment from position 1 14 to position 
333 in this sequence of 333 residues. 
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Considered sequence fragment: 

61 71 81 91 

I I I I 

61 APR5VDW 
121 REKGYVTPVK NQGQCGSCWA FSATGALEGQ MFRKTGRLTS T^BQNLVDCS GPQGNEGCNG 
181 GLMDYAFQYV 0DNGGLDSEE 3YPYEATEES CKYNPKYSVA NDTGFVDIPK QEKALMKAVA 
241 TVGPISVAID AGHESFLFYK EGIYFEPDCS SEDMDKGVLV VGYGiTSTES DNNKYWLVKN 
301 SWGEEWGMGG YVKMAKDRRN HCGlASAASY PTV 



Molecular weight: 24169.75 
Theoretical pi: 4.68 
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fig n°1: Actlvftes cyst6ine-d£pendantes non spScifiques 
(Enzchek) et cathepsln-Wlk (R1 10) du SC awe ou sans 
anticat L 
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fig n*2: Activates non spOcifique (Enzchek) et cathepsln-L-llke 
(R110) de la cathepsine I humalne a\ec ou sans anticat L 
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Conclusions: 

Ces rfsultats prouvent que la protease cystiinc-dcpcndante du SC humain d£tect£e a la fois 
par lc test ENZCHEK ct par lc substral peptidique Z(Phc-Arg) 2 R110 est differcnte dc la 
cathepsine L humaine car : 

1) Elle n'est pas du toul iramunoprccipitSe par ranlicorps (fig n*l) alors que l'acttvitd 
cathepsine L disparait presque totalcmcnt des sumageanis dans les m ernes conditions 
expdrimcntalcs (fig. n°2) ; 

2) Elle a un poids xnol&ulairc apparent plus grand que la cathepsine L conune le prouve son 
dlution plus rapidc (fig n°l/fig n°2) ; 

3) Elle a une sp6cificite de substrat sans doute tres differcnte dc la cathepsine L car cllc 
libere une fluorescence Squivalcntc que ce soit a partir de la cascinc du test Enzchek ou k 
partir du peptide maiqud a la Rhodamiue 1 10 (fig. n°) ) alors que Tactivitd cathepsine L 
n f est detectable dans nos conditions experitncntales que sur le substrat peptidique (fig 
n°2). 
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Isolation and sequence of a cDNA for human pro-(cathepsin L) 
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The major excreted protein (MBP) of ndpn* transformed 

nrotdnase frith enamic specificity similar to that of human eathopdn U By croes-bybfidtotion with a 

A U kb cDNA showed 70 % deduced amino Add sequence identity with mouse MEP. The deduced wzUno 
add I mm of the cloned human MEP was the same, except for hvo j^no aafc, as the tf^nal 
mature human enthepsin L, thereby establishing that human MEP «s hu^pr^e^n L). 
STttii CTprMcathepsIn L) cDNA done allowed the prtKciihcps.n L) 

mRNA in human cells which wu not detected with a mouse pro-(cathep$ui h) probe 



INTRODUCTION 



Mouse fibroblasts Which arc malignantly transformed 
or stimulated by growth ftcton or tumour pWinow 
synthesize and secrete Increased amounts of a 39 kDa 
dycoproteln with add.protdnsw* activity (Gottesmw, 
vmi ; Oottcsman & Sobcl, l*0 t > Dohcrry et £, 1*5; 
Rabin et of. l*«; Prick et ci^ mSj U^H^r^xon 
tt aL 1*1 ; Col A Gottetman, 1986a). This proton, 
germed * MEP* (major excited protdn), b the precOTOrtp 
two towwJI/ f lysosomal proteins of 29 kDa and 21 kDa 
(Gal et a!., MS), and contains the lysosomal 
recomitioh marker mannose 6-phosphate (Sahwaan & 
Oottesman, 1982). Mouse MBP and human cothepstn L 
(Mason et 1985) share amino acid bond dcavage 
specificities, catalytic constants and Inhibitor wscsptf- 
bllitles (CaJ & Ootteanan, \996bl Mason tt aL 1*7). 
Comparison of the deduced amino add sequences of 
mouse MEP, or a related protein called 'mouse cyctebe 
proteinase', with a partial amino add sequence Tor 
human cathepsrn L, Indicates strong snuParify between 
chese two sequences, but because of the species differ- 
ences, does not prove identity (Troon et 1*7; 
l^rtiioyerainJ*C;Pcnhardtrffl/. r 1986; Mason eHr/„ 

1*6). 

In the present paper, we report the U^od and 
characterization of a fufl-lencth human MBP oDNA 
done, isolated by cross-hybridization with a mouse MEP 
cDNA done* The deduced amino add sequent* from 
this done was Identical, except for two amino adds! with 
that of the human cathepsin L sequence, pterin* that 
MEP is catteprin L. This human ttthepn t cPNA can 
be u$cd as a probe to determine the expression or 
eathepsin L mRNA in human cell lines and tissues. 

MATERIALS AND METHODS 
Isolation of a human cDNA done for eathepdn L 
■ The Okayama-^erg fl*3) cDNA expression Iflyaijr 
termed , GM$37\ made from mRNA isolated from 
$V40»vinis-tran*fonned human fibroblasts, was a girl 



from Dr. Hirota Okayaina (National Institute of Mental 
Health, National Institutes of Health, Betbesda, MD, 
VSA.), In all 100000 dones were screened on 20 Alters 
by the technique Of Troen (1*7) for colony hybrid* 
ballon, using the 800-bp teStrictfon^onttdeWfr^W 
frapnent of mouse MEP (Troen et aL n 1987) labelled by 
nick translation (Lofstrand Laboratories, Gafthersburg, 
MD, U.SJU. The filters were washed under moderate 
stringency conditions: twice with 2xSSC (IxSSC- 
OJ5(*N*a/O.OI5M-*odium eitmte)/l% SDS and 
twice with 0,SxSSC/l% SDS at *0*C and three 
positive dones were obtained. The done designated 
*pHu-l6 v contained the torsest-insert (1.6 kb) and was 
used for all subsequent studies. 

Seqncncfog and bhrttfng 

Sequendng was done using the Sanger ft aL 1977) 
dideoxy method with the Promega sequendng kit 
(Promega Biotec, Madison, WT r U&A.) and deoxy- 
adenosine [a-^thiotrfphosphate at a specific radio- 
activity of 500 d/mmc-1 (NEN, Boston, MA, U.&A.)* 
pHu*16 was sequenced by using a combination of two 
technique*; (I) subdonlag regions ofpHu-16 DNA into 
Promega vectors pGEM-3 and pGBM-4 with Sp6 and 
T7 .primers (Promega), and (2) direct sequencing using 
50 ng of synthetic oligonucleotides (Applied Blosyiteras) 
as primers and the entire pHv-ld cDNA as template, 

Detection of human procathepsln L RNA 

RNA was isolated from dssue-cultuTe eels as pre- 
viously described (Qiirgwln et a/„ 1979; Maniatis et aL, 
1987), and Northern Mots were as described by Shea ei 
aL (1986). Northern blots were probed with nfek- 
nanslated EcoBl fra/onents from pKn-ie cPNA or 
pMMEP~I4 cDNA (Troon tt at,, 1987, 198S). 

RESULTS AND DISCUSSION 

Eolation and sequence of a human cathepsbt L cDNA 

We selected the human MEP done by screening a 
cDNA library made from SV40-virus-transfonned 



AbtavlfttloBf wed: MEP, ro^or escrcted pteteb. 

* totem addms: FT^e^MICKh^Wtiiut, PA Box 254V 

t To jvhoro ccriWToMcncc aa4 reprini tppan wwald t* fidanwwj. 



PilKl, SwitzerUnd. 
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(a) Bold lines ere sequence* determined Using **Wwd 
frttamtntl to p05M3 or pOEM4 primed with Sp5 end 17 
oligonneboddek The dotted foes indeo* icquww 
derfrcd from the entire pH0-i6 p^ld^^cuu 

oflgonnctoddes H «#Kf»- TrtSSSSSta 
done it shown alongj *hh some of the ™^*fj*f' 
VmPriLUTm Taql t B - Ee* W, R - Ami, S «* o>AL (a) 
The poMA) addition signal is underlined. 



human fibroblasts at low sttngewy ^ ^ ^bp 
£&>RI ftagmi ut rroro * mouse MEP cDNA done (pcc 
the MaterEk and methods section). One- done, terra* 
-7HM6\conmbed a 1600-bp cDNA Insert The 
restriction map, requeuing strata, cwplcte nud^ude 
sequence and deduced amino nod sequence for pHu-16 

are shown la Fig. I. t „. A , fl 

The tequaneo of the human MEP cDNA revealed a 
eindc lone open reading frame coding for a protein of 
V 37'52Z Tfee deduced amino add semienoe was 
compared with the noun MBP sequence (Rg. 2) and 
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Wg. X Homology of mouse and human MET sequence* 

Complete amino add sequence* deduced for pEu-le* 
(hvronn MED and pMMEW*ftnouse MEP CTroaa n et n 
1987)] are shown. The underlined fequcnoes of human 
MET correspond to protein sequences of human aUbcpln 
L obtained by Mwon et or. (19 W). The underlined 
sequence of moun MEP coiretpoads to the AMenaina! 
tMoencc of scctctcd MEP ptmfied from mow U»oe» 
oumire medium (Troen et <d H 1987). Anowi indioate 
where prucessxr^t oeoura, and asterisk! Indicate potential 
ly-gfycosylatlon sires. The proposed eethre-dte amino 
idd* baied cm pspein, tad are shown by 
C and B rejpectfvdy. Homology it in di cated as exact 
matches (D end co ni er vtU n avbsdttutons (0. 

was found to be 70% identical over the entire sequence, 
with some regions having 90% WcnUty ^between 
amino acids 115 and 168 and between amino adds 217 
and 249). Over 98% fiequenoe identity was found between 
the ynenroMil amino acid sequence of mature hu m a n 
cathepsin L (Mason et d« 19SQ and hnsum MEP 
(shown as the underlined sequence in Fig, 2), The two 
amino adds which are different from our predicted 
sea utnee and that published by Mason at of. (Pro Cor Cm 
at position 148 and TVr for Arg at position 153)^ may be 
due to problems with the amino add anahrsh ; or to 
polymorphic differences in the proteins isolated from 
wo different human sources. These results *bow that 
MEP is pro-(cathcpsin L). Similar conclusions have been 
- r^cdbyJcsc^bcr a!, (inn who reported the partial 
sequence of the human analogue of a rflMrtcogeno; 
induced protein which appears to be Identical with 
MEP/cftthepsln L 

1988 
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Ffc x Norton Mot* of RNA Nm «*at-cdtttrc CfPs ami 



W and W Northern Kots of ID/* of total RNA from 
taut-culture oelti osing two different probes. The soutpW 
of ANA wwe human KB cdU (a), radtfdiu*-rcmtant iwp 
cells (W, mouse NIH 3T3 oetli (e) am* multktrvc-ftslsttn; 
HIH 3T3 edit (d) a* previously described (Shcn d., 
1985). In (ff) hybridization wt with the human pHu-T6 
£<*RI fragment and la 0) hybridization was with ibc 
£c?RI fragment from the mouse MEP done pMMEP*J4 
(Troeneid,, 19*7). 



As for mouse MEP end mouse cysteine protdnnce 
(Trotn *r«L !987:Portnoy «^ 19W; Denhardt cf*/. f 
1986), dgnmeant homologies were also observed when 
the human MEP sequence was compared with those of 
other cysteine proteinase* incjudbs cathepsm B> caU 
hemta Hr actinldln and papain. Mouse and human forms 
ofMEP show nearly Identical sequences around amino 
adds Cys-M and Ht>276 (Kg. 2) f which arc putative 
active the* on the bads of similarities to papain 
(Kamphuis et cL, 1985). Comparison of our sequence 
withthose of several other human lysosomal proteins 
shows no obvious conserved signals for the lysosomnJ- 
protcin-spcrifie transfer ofUDP-tf*c«tyl&luc<^ne to 
the btg>mannose chain to yield the lysosomal mannose 
6-phospbate marker. 

The ^terminal sequence of secreted mouse MEP 
indicates where prc-MBP is processed to yield MEr 
CTree* ef flL 1987). The deduced amino add sequence or 
human prepro^cathepsln I) also has the canonical Ale- 
Xaa-Ala sequence which precedes the leadcr^CQucnec 
deavaee site (Ptrtman & Halvorson, 1983) (Rg. 2\ The 
positions of the ^-terminal peptides of mature human 
cathepsin 1* within the deduced amino add sequence of 
human MBP indicate the sites at which this precursor to 
human eathepsin L is processed to the lower M t mature 
forms* 

Vol. 253 



w 

Because ihc fUJMength pro-(caihcpdn L) cONA which 
we isolated is doncd downstream from the SV40 
promoter (Okavanm & Berg, 1983), It is possible to 
express this cDNA in tantfected cells. Recent experi- 
ment* indicate that the human pnKcatheprfa L) cDNA 
is expressed in mouse NIH 3T3 cells as a 42 kDa protein 
that is secreted when it is over pr od u ced (Kane tt oL f 
1988). 

Vise of the human proeathepdn L cDNA to detect a 
pfocathepsm L mRNA in bmnan cells 

Fie, * shows the resulu of Northern blots with human 
KB (H*U) cen and NIH 3T3 roouse-cell RNA probed 
wfth the £c?RT 800-bp fragment from the mouse and 
human MEP cDNA clones. The human probe recognized 
a l.euu-kb pro-(cathepsin I) message in human KB 
ceils which migrated just below the 18 S RNA marker 
(Fi£ 3«) and appeared TO be the same tfttes MEP 
mRWA from mouse cells (Fig, 3t). At bigli stringency, 
the mouse probe recognized a 1.6-lJ-kb RNA in mouse 
celts but no message in human cells (fig. 3ft). These data 
indicate that the human pro-(cathepsin L) cDNA 
described here (pHu-16) can be used to detect a human 
»ro-(cathepsin L) mRNA, and that there is only one 
major pro-(cathepsin L) mRNA in cultured human KB 
cdh. Preliminary results Indicate that ail normal human 
tissues tested express this pro-fcachepdn t) mRNA 
(results not shown). The availability of a foiWcngtb 
cDNA probe fox human pro-(cathensitt L) will make it 
possible to assess relative levds of proKcathcpsm L) 
mRNA in different tissues and in tumours. 



We thank Dr. D.*w. Shen for RNA samples, TX H» 
OkftTRma Tor the human eDNA Cbrary, Dr. B. Troen, Mr. 
5, Smi th and Dr. S. Kftnr for hcipflii discussions. Mr. & Ned 
for photographic ns t hr e nfl c, and Ms. J. Sharrar for seeretartal 
help. 
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Rk Japaneae Patent Application No. HoJ 10-244055 

"Polypeptide isolated fhmi the epidcrmif rod Ttsusv" 

Dear Me. Galup: 

Thank yon for to front page ofjP-A-H0$-192I24 (Torey). The fbDowing to an English translation of 
the paragraphs [0012] and [0013]. 

[0012] 

Human cathcpffaLis already known us one type off thiol protease (Mason et aL, Biochemical 
Journal, 2^flr 373WT7, 1986), and to ability of etatin degradation (Mason et aL, Biochemical 
Jettr^ £3, 923-927, 1986) *nd an action of hucttvating & Kpnrtease inhibitor (Johnson et al^ 
Journal of Biological Chemistry, 261. 14746-14751, 1996) have bro reported 
(00131 

Tte pftpro form of human cuthepsin L consists of 333 amino acid residues (molccolnr weight of 
38000), end the ptccttsot (pro fb^ 

Namely, ft comprises 18-333 residnes (316 amino add residues with molecular weight of 36000% 
and N-terminal amino add sequence is as shown in Seq ID No: 1 of the sequencing Hst (Joseph et 
aL, X CEaic. In vesti g ati on, gL 1621-1629, 19W)> Among these, 18-113 residnes are called 
activation peptide, 114-288 residues are a cathepsin R heavy chain, and 292-333 residues ore a 
cathepsfn L chain* 

Accuufing to the psragFJiph [00J5J, the cathepsin L©/ the present invention includes precursor (18-333 
residues), mature Canto (1 1 4-333 residues), H<hnn (1 14-288 residues), t^-chain (292-333 residnes), and 
fte jueouiffOr is preferable. Thus, the authors preferably use the prucatlicpsin L. With respect to 
Mason et aL, Bio chemica l Journal, 212. 3 73-377, 1 986 or Mason ct pi,. Biochemical Journal, 233, 
925-927, 2986 or Johnson et al. Journal of Biological Chemistry, 261, 14748*14751, 1986, h appears 
from the coni e si of fee above two paragraphs that they describe human ojrfhcpiin I* or its prcpro f onn or 
pro IbxtQ Or the fifco which ere mentioned in die paragraph [0013]* Therefore, we presume thai (ho 
hiimwn cathepsin L described in these documents are the same as those used by die authors* 

We hope we have a usw c i c d your question sufficiently, but should you have any questions, please do not 
hesitate to contact us. 



Very troty" yours, 



